T he World Health Organization (WHO) estimated that there were 161 million visually impaired people and 37 million blind people in the world in 2002. 1 These estimates were derived from surveys in only 55 countries, most of which were carried out at the district or regional rather than the national level. 2 There is an urgent need for more up-to-date and accurate surveys, particularly in South East Asia, because of its enormous population size.
The WHO estimates for the area, which includes the Philippines, suggest that the prevalence of blindness is 1.0% in all ages and 6.3% in the population aged >50 years. 1 This is about twice as high as the estimates obtained from the 2002 Philippines national survey, which reported a prevalence of blindness overall of 0.58%, and 2.8% for people aged >50 years. 3 The national survey showed a reduction from an earlier national survey conducted in the Philippines in 1995 which reported an all-age prevalence of blindness of 0.76%. 4 Unfortunately, these surveys do not provide sufficient detail to allow programme planners to estimate the prevalence of blindness at the district level; nor do they provide data about the availability and quality of cataract surgical services.
Negros Island in the Philippines includes the provinces of Negros Occidental and Negros Oriental, which has a total population of approximately 4 million. 5 There are 14 ophthalmologists in Negros who conduct regular cataract surgery to give a cataract surgical rate (CSR) of approximately 1000 surgeries per million people per year (personal communication). Antique district is on Panay Island and has a population of approximately 0.53 million. There is only one ophthalmologist who regularly conducts surgeries and another who refers cases to IloIlo, the capital of the island. Consequently, the CSR in Antique is lower at about 600 operations per million people per year (personal communication). The national survey estimated that the all-age prevalence of blindness in both areas was approximately 0.5-0.6%. 3 The aim of this study was to conduct a Rapid Assessment of Avoidable Blindness in Negros Island (excluding the two major cities of Bacolod and Dumaguete) and in Antique district, the Philippines, to estimate the prevalence and cause of blindness in people aged 50 years and over and to evaluate the availability and quality of the cataract surgical services. 6 7 
METHODS

Sample selection
Assuming:
N prevalence of blindness in people aged >50 years = 2.8%. 1 3 N population size of adults aged >50 years = 82 000 (Antique) and 457 000 (Negros)
the required sample size is 3494 in Antique and 3569 in Negros (using Epi Info 6.04). In total, 70 clusters of 50 adults aged >50 years were required for this survey in Antique and 72 in Negros, but for logistical reasons 77 were selected in Antique and 73 clusters in Negros. The fieldwork was carried out from April to June, 2005 in Negros and from April to May, 2006 in Antique.
The clusters were selected with probability-proportionate to size (separately for Negros and Antique), using updated data from the census in 2000 as the sampling frame. [5] [6] [7] In Negros, the two major cities (Bacolod and Dumaguete) were excluded from the sampling frame (population size of approximately 531 300) because the aim was to estimate the prevalence in the underserved rural communities. Households within clusters were selected through compact segment sampling. 8 Maps of the enumeration area showing major landmarks and the approximate distribution of households were obtained or drawn. The Abbreviation: DEFF, design effect; VA, visual acuity enumeration area was then divided into segments, each including approximately 50 people aged >50 years, and one segment was selected at random by drawing lots. The survey team then visited all the households in that segment, door to door, until 50 people aged >50 years were identified. If the target number of 50 people aged >50 years was not reached, another segment was chosen at random and sampling continued. If an eligible household member was absent, at least two return visits were made. Information about visual status was ascertained from relatives or neighbours for people who were not available after repeated visits.
Ophthalmic examination
Visual acuity (VA) was measured with a tumbling ''E'' chart with a Snellen optotype size 6/18 (20/60) on one side and size 6/ 60 (20/200) on the other side at a distance of 6 or 3 m. 6 Pinhole vision was measured if the VA was less than 6/18 in either eye. All measurements were taken in full daylight with available correction, and people were categorised according to visual acuity with available correction as follows: The lens status of all individuals was assessed by an ophthalmologist using a torch and direct ophthalmoscope in a shaded or dark environment without dilatation of the pupil. All people with presenting VA,6/18 were examined by an ophthalmologist using a direct ophthalmoscope or portable slit lamp, as appropriate. The principal cause of blindness or visual impairment was recorded, assigning the major cause to the primary disorder or (if there are two existing primary disorders that contribute equally to the visual impairment) the that which is easiest to treat. 9 Training There were three teams in Negros and four in Antique, each consisting of one ophthalmologist and one assistant (cataract case finder in Negros and midwife in Antique). All staff received 1 week of training. The inter-observer agreement for measurement of VA, lens examination and cause of blindness was assessed between the teams to ensure that it was of an acceptable standard (ie, kappa >0.60).
Statistical analysis
A special software programme (RAAB version 3.1 developed in EPI-INFO v. 6.04d, using the Windows interface provided by EpiData v. 3.1 and by Epi-Info v.3.3.2) was used for data entry and automatic standardised data analysis. The prevalence estimates took account of the design effect (DEFF) when estimating the confidence intervals (calculated in Csample module of EPI-INFO v. 6.04b).
Ethical approval
Ethical approval for this work was granted by the London School of Hygiene & Tropical Medicine (London, UK) and the University of St. La Salle (Bacolod, Philippines). All participants gave verbal consent for the examination. All people with operable cataract or other treatable conditions were referred for treatment.
RESULTS
In Negros, the sample selected included 3649 people, of whom 2774 (76.0%) were examined, 801 (22.0%) were unavailable, and 74 (2.0%) refused to participate. In Antique, the sample selected included 3842 people, of whom 3177 (82.7%) were examined, 578 (15.0%) were unavailable, and 87 (2.3%) refused to participate. The age distribution of the sample was slightly older than expected in both Negros and Antique, based on the age distribution from the census (table 1) . Compared with the census distribution, men were somewhat under-represented in both Negros and Antique. The sample prevalence of bilateral blindness with available correction in people aged >50 years was 2.6% (95% CI = 2.0 to 3.2, DEFF = 1.1) in Negros and 3.0% (95% CI = 2.4 to 3.6%, DEFF = 1.1) in Antique (table 2). In both areas, the prevalence of blindness was higher in women (3.0% in Negros and 3.2% in Antique) than in men (2.0% in Negros and 2.7% in Antique). The prevalence of bilateral severe visual impairment was similar in Negros (1.4%, 95% CI = 1.0 to 1.9%, DEFF = 1.0) and Antique (1.2%, 95% CI = 0.8 to 1.6%, DEFF = 1.1), but the prevalence of bilateral visual impairment was higher in Negros (11.0%, 95% CI = 9.6 to 12.4%, DEFF = 1.5) than Antique (7.3%, 95% CI = 6.4 to 8.2%, DEFF = 1.0). In Negros, 82 of the participants were either bilaterally or unilaterally (pseudo)aphakic, and this proportion was similar in men and women. In Antique, 85 participants were bilaterally or unilaterally (pseudo)aphakic, and women were more likely to have bilateral aphakia (1.5%) or unilateral aphakia (1.7%) than men (0.6% and 1.3% respectively).
Untreated cataract was the principal cause of blindness in Negros (54%) and Antique (63%), as well as the major cause of severe visual impairment (75% and 72%, respectively) (table 3). Posterior segment disorders were an important cause of blindness in Negros (31%), but to a lesser extent in Antique (16%). Phthysis and corneal scar were common causes of blindness in Antique (18%) but were rare in Negros (6%). The leading cause of visual impairment was refractive error in both Negros (54%) and Antique (55%), followed by cataract (39% and 37%, respectively). Avoidable causes of blindness, which were those causes that were treatable or preventable (ie, operated and unoperated cataract, refractive error and corneal scar), made up the vast majority of cases of blindness (67% in Negros and 82% in Antique), severe visual impairment (88% and 87%) and visual impairment (94% and 95%).
Extrapolating survey data to the age-and sex distribution of Negros from the census, in people aged >50 years in Negros there are an expected 9945 cases of blindness, 5609 cases of severe visual impairment and 42 835 cases of visual impairment (table 4) . Extrapolating survey data to the age-and sexdistribution of Antique, in people aged >50 years in Antique 2063 cases of blindness, 862 cases of severe visual impairment and 5074 visually impaired people were expected. Although the age-sex-standardised prevalence of blindness is higher in Antique (2.5%, 95% CI = 1.9 to 3.1%) than in Negros (2.2%, 1.6 to 2.8%), standardising estimates for both districts by the Antique population distribution removes the difference in the prevalence of blindness (2.5% in both). There are an estimated 5400 people aged >50 years with VA,6/60 due to bilateral cataract in Negros and 1200 in Antique. Assuming that the prevalence of blindness in people aged >50 years is 2.5%, and using the WHO estimates that the prevalence of blindness in those aged ,15 years was 0.083% and in those 15-49 was 0.15%, 1 then the population prevalence of blindness was 0.4% in both Negros and Antique. Assuming instead that 80% of blindness is in people aged over 50 years, 1 then the population prevalence of blindness was also 0.4%.
The cataract surgical coverage (CSC, ie, the proportion of all cataract patients or eyes that have received cataract surgery) was moderately high in both Negros and Antique (table 5). Assuming that only cataract with VA,6/60 are operated upon, then in Negros, over half of people with cataract (57.9%) and a third of eyes with cataract (36.4%) had received surgery. The CSC in Antique was similar to that of Negros for both people (50.8%) and eyes (31.1%) at VA,6/60.
The quality of surgery was of concern in Negros, where 1 in 4 eyes (23%) had a poor outcome (VA,6/60) with available correction, although with best correction this improved to 15% of eyes (table 6) . Outcomes were better in Antique, where 13% of eyes had a poor outcome, and this was reduced to 8% after best correction. Poor outcome was over three times more likely in eyes that had not received an IOL compared with those that had. In both Negros and Antique, most of the people who had received surgery reported that they were very satisfied (50% Negros, 79% Antique) or somewhat satisfied (36% and 11%) with the surgery. People with bilateral VA,3/60 due to cataract were asked why they had not gone for cataract surgery. Lack of awareness was the major barrier to surgery in Negros (19%) and Antique (35%), followed by the lack of ability to afford surgery (19% and 26%, respectively).
DISCUSSION Prevalence of blindness
The prevalence of bilateral blindness in rural Negros and in Antique district was lower than the expected prevalence based on the WHO estimates 1 but similar to the estimates from the national survey. 3 Despite the low prevalence, avoidable causes of blindness (operated and unoperated cataract, refractive error and corneal scar) accounted for the majority of blindness, severe visual impairment and visual impairment, showing that further reductions in the prevalence of visual impairment are feasible. The prevalence estimates were similar in Antique and rural Negros, and this is not surprising, since Antique is a relatively underserved area of the Philippines, and the Negros sample was restricted to the rural area.
Cataract
The majority of blindness and severe visual impairment was due to cataract in both areas, and this is in line with the findings from the national survey. 3 The cataract surgical coverage was moderate; 5-6 out of every 10 people with VA,6/60 due to cataract had undergone surgery in both settings. Improving access to cataract surgical services should be a priority in the rural areas of Negros and in Antique. The quality of cataract surgery was of concern, and implementing a monitoring system for cataract surgery could sensitise surgeons to quality control, thereby improving outcomes after surgery. [10] [11] [12] [13] Other causes of visual loss Refractive error was the leading cause of visual impairment, showing that more optical services are needed. We can also assume that almost all of the people aged >50 years will need presbyopic glasses. Posterior segment disorders were important contributors to blindness and severe visual impairment, supporting other findings that this is a growing area of concern for prevention of blindness. 1 Unfortunately, the cause of the posterior segment disorders could not be diagnosed accurately in this door-to-door survey. Phthysis and corneal scar were common causes of blindness in Antique, perhaps suggesting the occurrence of vitamin A deficiency in the past.
Rapid assessment of avoidable blindness
Both rapid assessments of avoidable blindness took 5 weeks of fieldwork and were relatively cheap and easy to conduct. Compact segment sampling was used to select households within clusters, which is preferable to the random walk method, since there is less subjectivity in the selection of households, 14 and it has a higher precision and a lower risk of bias. 8 The two major cities in Negros were not included in the survey, and so the estimated prevalence and causes of visual impairment relate only to the rural population.
The unexpectedly low prevalence of blindness, compared with the WHO estimates, was also observed in the only two Rapid Assessments of Avoidable Blindness published to date, in Kenya 6 and Bangladesh. 7 If surveys continue to show a lowerthan-expected prevalence of blindness, this could have implications for the WHO estimates of the magnitude of blindness. 1 
CONCLUSION
The prevalence of blindness and visual impairment in people aged >50 years on Negros Island and Antique District, Philippines, was relatively low. Despite this, the majority of blindness and visual impairment was due to treatable and avoidable causes, and so even more cases could be avoided in these settings.
